A potential novel mechanism for the insertion of a membrane protein revealed by a biochemical analysis of the Plasmodium falciparum cytoadherence molecule PfEMP-1.
Plasmodium falciparum erythrocyte membrane protein-1 (PfEMP-1) is exposed on the surface of infected erythrocytes where it both acts as an important pathogenicity factor in malaria and undergoes antigenic variation as a means of immune evasion. Because the mammalian erythrocyte lacks a protein secretory machinery there has been much interest in elucidating the mechanism whereby this protein is transferred from its site of synthesis within the parasite to its final destination. Current opinion favours a mechanism whereby PfEMP-1 becomes cotranslationally inserted into the endoplasmic reticulum of the parasite and is subsequently transported as an integral part of an erythrocyte cytoplasmic membrane system derived from the parasite. Here we show that the solubility characteristics of this protein during several stages of its transport pathway are inconsistent with this view. Instead we propose that the protein is synthesized as a peripheral membrane protein which only when it arrives at its final destination assumes a transmembrane topology. Even in this state, the extractability of the protein with urea suggest that it is anchored in the membrane by protein-protein rather than by protein-lipid interaction.